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Analysis of Precision According to Photographing Position in
Close-Range Digital Photogrammetry
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Abstract
This study has made photographing respectively by changing the photographic distance, converging angle, picturing
direction by use of Rollei d7 metric and d7 metric’ that is a measurement digital camera. And also in order to minimize
the errors happened at the relative orientation, we have sorted out the round target that the relative orientation is
automatically on the programming and have calculated RMSE by carrying out the bundle adjustment. We think that
such a study could be used as very important basic data necessary in deriving the optimal photographic conditions

by the close-range digital photogrammetry and in judging such a degree.
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rollei d7 metric

Rolleo d7 metrics

29 1 B

Shutter

Classification Rollei d7 metric

Recording mode CCD recode
1/8 ~ 1/10,00 sec

Focal Length 7.3 mm

Dimensions 151x102x106 mm
Weight 650g(without batteries)
Pixel in X 1,280

Pixel in Y 1,024
Classification Rollei d7 metric’
Recording mode CCD recode

Shutter

1/8 ~ 1/8,000 sec

Focal Length

7 mm

Dimensions 151x102x106 mm
Weight 650g(without batteries)
Pixel in X 2,552

Pixel in Y 1,920

RolleiAtoll A} A 23t d7 metric T} d7 metric’ & 71 2ho)
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3.2 7|2} Calibration

H APor= &do| A=E Rollei d7 metric} d7

Swing © @ @ E

i0 ©e®

Swing 90 E E E}
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a9 2. 7y g}l Calibration

X2 YEEYRA

Interior Orientation | Rollei d7 metric | Rollei d7 metric’

metric’ FhijEte] A= ) flat A4S Ayt
Ak 19 29 o) OF 8mxSm H wjvie] 40719) &
FHEAE Fabetal, SEHY Y SwingghS HIA7H
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¥ 2%= 7102} Calibrationo] 2J3] A A2 E e}

cK' -7.5986mm -7.422mm
xH 0.0343mm 0.6875mm
yH’ 0.3033mm 0.0998mm
Al 2313341003 | -2.1884e-003
A2’ 4.434249¢-005 3.5727e-005
RO 3.0mm 3.0mm

1. Calibrated Focal Length

2. Coordinates of Principal Image Point

3. Parameters of Radial-Symmetric Distortion
4. Radius from Principal Point when Radial Distortion is zero

Rotllei 47 metric
dr{ #m]

T

0.00 1.12 2.24 3.36
~18.66 |-

4.48 r{mm]

~37.32

-56.98

~74.64 [

drlxm] Rollei d7 metrics

0.00 1.15 2.29 3.44
-20.22

4.59 rimm]

~40.43

-60.65
~80.87
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x —-PsinBcosA
sinC
__ PsinBsinA
Y= sinC ©
7= PsinBtan A’
sinC

= JOROHOROR0] - |
(o] (o] (o] (s] (o} {a}[a]

F 3. Total Station A

Model GTS-701
Objective Lens |45mm (EDM : 50mm)
Magnification 30 x
Telescope -
Resolving Power 2.5~
Minumum Focus 1.3m
1 Prism 2,400m
Measurement
i 2 Pri 1
Distance Range | 2 Prism 3,100m
Measurement 3 Prism | 3,700m
Accuracy +(2mm + 2ppm) m.s.e
Angle Angle Display 0.5/ 1~
Measurement Accuracy 1~

E1145 H39% 20035 9H

e

= 4. 71273 339 #x

Control Point X(m) Y(m) Z(m)
1 1.5822020 | 3.1438837 | 0.3137864
2 2.4295142 | 3.1433610 | 0.3270514
3 2.0060964 | 3.1418267 | 0.0438001
4 1.5912406 | 3.1403167 | -0.2560470
5 2.4453474 3.1410457 | -0.2208030
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A 33y AxE 243 A3 RolleiMetric CDW
{(Close-Range Digital Workstation)& o]&3}3ich
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(& : mm)
d7 metric d7 metric®

A2l (m) X [ Y | Z |vector | X [ Y l Z ‘ vector
1 028 10941033 1.03 (044 |142{053] 1.58
2 0.13 {0.47/0.14| 0.51 [0.16 10.59]0.17| 0.63
3 0.17 10.62|0.17| 0.66 |0.16 |0.57;0.16| 0.61
4 026 10981026 1.05 |0.14 053|014 057
5 026 10.93]025| 1.00 |0.19]0.69]|0.18| 0.74
6 0.41 11.57(040| 1.67 |0.170.6410.17 0.68
7 0.42 113510401 1.65 |0.180.66/0.18| 0.71
8 0.51 |2.2010.53| 2.32 |0.21|0.78|0.21| 0.83
9 0.59 [2.35]0.58| 2.49 [030|1.13/029| 1.20
10 0.79 |2.7210.76| 2.93 1032]1.22{031| 1.30
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Rollei d7 metric X-axis

3 Ean 6 ys=(a+hx2) r2=0.929641772
a=(, 1586923t
H=0, D0B?742258
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§
Distancel(m)

Ters

Rollel d7 metric Y-axis
3 Ean 5 y=(a+tbx2) r2=0. 940840412
3=, 58554877
b=0. 822001332

3.5»» /

RMSEmm)

‘ .

5
Distancel{m’
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Rolisi o7 metric Z-axis
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Rollei d7 metrich X-axiz
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Rollei d7 metrich Y-axis

44 Egn 62 y=(atbx+c x) r2=0.827457802
a=-0. 56339744 b=0, 1551708
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Rollei d7 metricS Z-axis
80 Egn 62 y=lathutod r2=0, 952477602
a=-0. 24884396 b=0. 050147371
=0, 71894196

8.6

4.8

|

E
0.3 %
o
: \ .
o NS
0.1
8

5
Distance(md
£+13

39 14. #FFA]e] 2 Rollei d7 metric® YZ9] 3]7154

7t wfi$- ZA Yo HA1.5mojsh) 23] FEst Hojx|
= 23} d7 metric Sm o} HojdA F9 FUwEst F

#3) Wolxk AL & 4 YT

F114 H3%E 2003%F 95

a3 15. &gA ol w2 Rollei d7 metric® Z22] 3)HEA

12,2 $92 Wl e Fus=

S92 Usle) M PUEel RMSES 7 29, £
63} Ze IS V& 5 UROH, o)A A PP
29 HARHS & B0 1Y 16~79 213 2L Az
S 2SS sk



LA RS 2R

FHzhol sk f X5 WaFolMe $EZo] 80°Y
72 = H[$dt A=(RMSE; d7metric: 0.30mm, d7
metric’: 0.22mm)E SA|5}G 0oL} 71 opAtel mj= W

#* 6. 5~HZF Hgto] WE RMSE

(241 : mm)

d7 metric d7 metric’
)| X Y Z |vector| X Y Z |vector
10 038(3.62]0343.66 |0.19|1.78|0.17| 1.80

20 029 ]1.56]027 | 1.61 | 0.19]1.09|0.19 | 1.12
30 0.2410.89 1023 | 0.95 |0.23|0.87 | 0.22 | 0.93
40 0311087029 097 | 023 0.65]0.22] 0.72
50 0.2910.63 | 0.26 | 0.74 | 0.23 | 0.51 | 0.21 | 0.60
60 0.30 ] 0.53{0.26 | 0.66 | 022 0.39 | 0.19 | 0.49
70 0.3210.620.35] 0.83 {0.21 {031 |0.17 | 0.41
80 03410411026 0.59 | 0.23]|0.30|0.18 | 0.42
90 0.4210.26 | 0.34 | 0.60 | 0.28 | 0.29 | 0.20 | 0.45
100 0.5710.49|0.37 | 0.84 | 0.31]0.27{0.20 | 0.46
110 0.5110.37 030} 0.70 | 0.34 | 0.25 | 0.20 | 0.47
120 0.6510.390.33 | 0.83 | 0.35|0.21 | 0.18 | 0.45
130 0.81 1 0.39]0.35] 0.96 | 0.53 | 0.26 | 0.23 | 0.63
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5 AUETE I 600l ol fARE Ad=
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a9 AS o = Qslon, 725 e sz T4

follel o7 wetric Z-axig
4 Eqn 5 y=(atbx?) r2=0. 29272477
a=D. 27635452
b4, 3EIFER2E 08
0.4
8,378
0.35 37 .
o 0,325 *
£
o w3
7] IR Sy
& 0.275 i
0.25
0. 225 :
0.2 ; ¢
25 75 125
Canverging angle

2918, 4237 Wshol| wE Rollei d7 metric 72:9] 3|24

Rollel d7 metric X-axis
18 £qn 5 ys(a+rbx2) ¢ 2=0, B49736866
2=0. 2416388
b=2. 7948002E-05

0.9

0.7

0.6

0.5 o *

RHSE L mnm)

0.4 ¥

50 1o 150
Converging angle
E413

Rollei o? wetricS X-axis
17 Ean § yslethx?) r2=0. 818178849
a=0. 176738138
b=l. 8168613605

0. 55 "

g

D.45
~ D4
5 v
o 038 ¥
@
& o3

. 3 .
0.25 - . =
* -
0.2 [
L.
015
25 75 125
Converging angle

1% 16, 72 H3tol| w2 Rollei d7 metric X&2] 8] 7)5L4]

2919, 4327 Wsto]] whZ Rollei d7 metric® X222] 5] 754

Rollei d” metric Y-axis
2 Egn 3 yg=lat+brx) r2=0. 978252245
a=0. 0018382835
b=34. 6084768

RUSE(mmd
N

i L

25 75
Convergng angle

Rollet d7 setrich Y-axis
5 Ean 28 y=lo(a+hed r2=0, 84787084
a=0. 36352375
b=0. D33280628

RMSELmmny

50 il 180
Converging angle

£ex3

2 17. ¥} s}l ahE Rollei d7 metric Y&2] 3)7]5-4]

3 20. =HZF H3lof] whE Rollei d7 metric’ YE2] 3] 784
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follet d7 metrich Z-axis
1 Egn B g={atbexp(~x3} r2=0.175406338
2=0. 18816681
h=~642. 45084

0.24

0.23
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I

e
N
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T
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8.17

.18
4] 80 100 150
Converging angle
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a9 21. 82 H3}o)| 2 Rollei d7 metric® Z& 9]
IAEH

2.3 FPHE Wl v AU
U Bl E YUY RMSES T8 2t
79 2L AIRS 9 S Yglon, oA 4 %y

# 7. YT o] & RMSE
(@9 : mm)

d7 metric d7 metric®

ugzk)y | X | Y | Z |vector| X Y Z |vector
-50 1.211.03 (030 | 1.62 |[0.60 | 0.52 | 020} 0.82
-40 0.710.84|0.27| 1.13 | 0.48 | 0.57 | 0.18 } 0.77
-30 0.49]0.79|0.23| 0.96 | 0.39 | 0.63 | 0.18 | 0.76
-20 0.5810.93]0.25| 1.12 | 0.29 | 0.65 { 0.18 | 0.73
-10 0.32(09910.26| 1.07 | 0.21 | 0.66 | 0.17 | 0.71
0 0.24|0.89(0.23] 095 | 0.22|0.77 | 0.20 | 0.83
10 0.41]095(0.25! 1.06 | 0.24 | 0.76 | 0.20 | 0.82
20 0.46(1.00|0.27| 1.13 | 027 |0.60 | 0.16 | 0.68
30 0.54(0.85|0.26| 1.04 | 050|079 | 024 | 0.97
40 0.65(0.7510.26| 1.03 | 0.55|0.64|0.20| 0.87
50 1.06]0.91 (031 1.43 [0.61 | 0.51 | 020 | 0.82

Rollel d?7 metric X-axis
3 Egn § y=(a+bx?) r2=0.B95639018
a=(), 30368298
b=0. 00030288065

TN /

Rollel d7 metric Y-axis
11 Egn 1 g=(atboo r2=0. 0530840348
a=0, 80272727
=-{. 00041818182

1.25 1.08
1 £
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2 2 0.95 "
= 8.75 - T~
P “ o 8.8
0.5 S S : "
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0.28
B8.78
1] 4.7
~80 . o0 50 -5 0 50
Picturing direction Picturing direction
[y 113
a9 22. 9% Ao W2 Rollei d7 metric X&9) a9 23, &9ulsr H3le)] uE Rollei d7 metric Y9
BHEA 38
Rollei d7 metric Z-axis Rollei d? metrich X-axis
4 Egqn 5 y=ta+hx2) r2=0.627699085 2 Eqn 5 usCatbx?) r2=0. 905994748
a=0. 241 398¢ 3=0. 23517483
b=2, 1328671E-05 b=l 00016118881
0,375 \ / 0.7
.
0.5
2 0.275 = ; / 2 \ /
ol - . 0.4
@ @
5 025 P z \
0.3
. AN IZC
B, 235 oo s s e e .
0.2
0.2 a1

-50 ) 0 50
Picturing direction
(%)

~50 .0 50
Picturing angle
£+33

a9 24, e H3lo) wE Rollei d7 metric Z39)
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F1146 2357 20034 9H
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Rollet d7 metrich Y-axis Rollel o7 metrich Z-axis
IR Ean 6 y=(a+hb x2) r2=0. 185721354 12 Egn | y=(a+bx) r2=0 1R8408304
3=0.623 a=0. 19363636
bet, 37E-51 b=0. 0003
0.95 0278 «,
0.8
0.25
0.75 o .
. o7 v O
Z 0.8 : ; oo _—
o @
5 o E T
.55 : w "
| OB o
0.45 0125
-50 o 50 -50 o 50
Picturing direction Picturing direction
a9 26. E4rgF H3tof wWE Rollei d7 metric® Y& 9] 19 27. &eF Wl WE Rollei d7 metric® Z59]
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